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FOREWORD 

This Indian Standard [ P : 43 ] ( Second Revision ) was adopted by the Bureau of Indian Standards, 
after the draft finalized by the Methods of Test for Petroleum, Petroleum Products and Lubricants 
Sectional Committee had been approved by the Petroleum, Coal and Related Products Division 
Council. 

In reporting the results, of a test or analysis made in accordance with this standard, if the final value, 
observed or caloQiated, is to be rounded off, it shall be done in accordance with IS 2 : 1960 *Rules for 
rounding off numerical values ( revised )'. 



AMENDMENT NO. 1 NOVEMBER 2011 

TO 

IS 1448 (PART 43) : 1991 METHODS OF TEST FOR PETROLEUM AND ITS 

PRODUCTS 

PART 43 BROMINE NUMBER BY COLOUR INDICATOR METHOD 

(Second Revision ) 

(Page 1, clause 4.1, line 1) — Substitute 'dichloromethane'^br '1,1,1-trichloroethane'. 

[Page 1, clause 6.1(a)] — Substitute 'dichloromethane'ybr '1,1,1-Trichloroethane'. 

(Page 2, clause 7.1, lines 1 and 10; and Note 2, lines 2 and 6) — Substitute 'dichloromethane' for 
'1,1,1 -trichloroethane ' . 

(Page 2, clause 7.2, Note 1, line 3) — Substitute 'dichloromethane'^br '1,1,1 -trichloroethane'. 

(Page 2, clause 7.3, line 3; and Note, line 8) — Substitute 'dichloromethane' for '1,1,1- 
Trichloroethane'. 



(PCD 1) 
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METHODS OF TEST FOR PETROLEUM 
AND ITS PRODUCTS 



[P:43] 
BROMINE NUMBER BY COLOUR INDICATOR METHOD 

( Second Revision ) 



1 SCOPE 



1.1 This method is intended for the determina- 
tion of the bromine number of liquid petroleum 
products substantially free from butanes and 
butenes. It is generally applicable to liquid 
petroleum products that fall in the following 
limits; 



90 Percent Distillation 
Point, **C 

Under 205 
205 to 327 



Bromine Number, 
Max ( see Note ) 

115 

15 



NOTE — These limits are imposed since true preci- 
sion of the method has been determined only up to 
these bromine numbers. 

1*1,1 Theobromine number does not correspond 
necessarily to a true content of unsaturates, 
since sulphur compounds and certain polycyclicy 
aromatic hydrocarbons are reported to react 
with bromine. 

1,2 The reported behaviour of the main hydro- 
carbon types is as follows; 



Hydrocarbon Type 



ParaflSns 

Straight-chain olefins 

Branched-chain ole- 
fins 

Cyclic olefins 

Non- conjugated 
dienes 

Non-conjugated cyclic 
dienes 

Conjugated dienes 

Aromatics with unsa- 
turated side chains 

Aromatics, mono- 
cyclic 

Aromatics, bicyclic 

Aromatics, polycyclic 



Naphthenes 



Level of Bromine Number 
Obtained with Pure Refe- 
rence Compounds 
Zero bromine number 
Theoretical 

Mostly higher than the* 
oretical 
Theoretical 
Not assessed 

Theoretical 

Lower than theoretical 
Not assessed 

Zero bromine number 

Zero bromine number 

Mostly higher than 

theoretical 

Zero bromine number 



2 REFERENCES 

2.1 The following Indian Standard forms the 
necessary adjunct to this standard: 

IS No. Title 

695 : 19&6 Specification for acetic acid ( third 
revision ) 

3 TERMINOLOGY 

3.0 For the purpose of this method, the follow- 
ing definition shall apply. 

3.1 Bromine Number 

3.1.1 The number of grams of bromine consu- 
med by 100 g of the sample when reacted under 
conditions specified in this method. 

4 OUTLINE OF THE METHOD 

4.1 The sample, dissolved in 1, 1, l-trichloroe- 
thane, is treated at room temperature with an 
excess of bromide-bromate solution in the pre- 
sence of glacial acetic acid. The excess bromine 
is reduced with potassium iodide and the libe- 
rated iodine determined by titration with 
sodium thiosulphute solution. 

5 APPARATUS 

5.1 Iodine Namber Flasks — 500 ml, glass- 
stoppered. 

6 REAGENTS 

6.1 The following reagents shall be used for this 
test: 

a) 1,1, 1-Trichloroethane ( CHg CCla ). 

b) Acetic Acid — glacial ( see IS 695 : 1986 ). 

c) Sodium Thiosulphate Solution — approxi- 
mately 0-1 N accurately standardized. 
Dissolve 25 g of Na^SjOs -SHaO in water 
and add 0-01 g of NasCOa to stabilize the 
solution. Dilute to 1 litre and mix thorou- 
ghly by shaking. Standardize by any 
accepted procedure that determines the 
normality with an error not greater than 
± 0-000 2. Restandardize at intervals 
frequent enough to detect changes of 
0-000 5 in normality. 
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d) Potassium 
litre. 



Iodide Solution — 150 g per 



e) Starch Solution — 0-5 percent. Triturate 
1 g of sQlublc starch with 5 to 6 ml of 
boiling distilled water. Add the suspension 
to 200 ml of boiling distilled water and 
boil for 3 minutes. Allow to cool and 
decant the clear supernatant liquid into 
a glass-stoppered bottle. Prepare fresh 
daily. 

f) Potassium ' Bromide'Bromate Solution — 
standaad'.0-5 N. Weigh out exactly 51*0 g 
of pofagsium bromide and 13-92 g of 
potassium bromate, dissolve in distilled 
water, and dilute the solution to 1 litre. 

7 PROCEDURE 

7.1 Place 10 ml of 1,1,1-trichlorocthane in a 
50-ml volumetric flask and by means of a 
pipette, introduce a quantity of sample as indi- 
cated in Table 1 ( see Note 1 ), Either obtain 
the mass of sample introduced by difference 
between the mass ( to the nearest milligram ) of 
the flask before and after addition of sample or, 
if the density is known accurately, calculate the 
mass from the measured volume. Fill the flask 
to the mark with 1,1,1-trichloroethane and mix 
well j[ see Note 2 ). Pipette a 5 ml aliquot of the 
solution into a 500 ml iodine number flask contai- 
ning 50 ml of glacial acetic acid. 

NOTES 

1 Frequently, the order of magnitude of the bromine 
number of sample is unknown. In this case, a trial 
test is recommended using a 2 g of sample in order to 
obtain the approximate magnitude of the bromine 
number. This exploratory test is to be followed with 
another determination using the appropriate sample 
size as indicated in Table 1. 

2 The dilution of the sample may be made with 
glacial acetic acid in place of 1,1,1-trichloroeThane if 
desired. If the dilution of the sample, is made with 
glacial acetic acid, the 5 ml aliquot should be added 
to an iodine numtir flask containing: 45 ml of glacial 
acetic acid and 5 ml of 1,1,1-trichloroethane. 

Table 1 Sample Size 



Bromine Number 

0-10 
Over 10-20 
Over 20-50 
Over 50-100 
Over 100 



Sample Size» g 

20-16 

10-8 
5-4 
2-15 
1-0*5 



7.2 Shield the flask from exposure to direct sun- 
light and keep it at a temperature of 20 ± yC 
Add bromide-bromate solution from a burette 
at a rate of 1-2 drops per seconds swirling the 
cotents of the flask constantly during the addi- 
tion. Continue adding the reagent until the 



reaction mixture assumes a yellow colour ( see 
Note 1 ) that remains for at least 5 seconds. 
Add an additional 1 ml of the reagent as quickly 
as possible, stopper the flask, and continue 
swirling immediately for 40 ± 5 seconds. At 
the end of this period place 5 ml of potassium 
iodide solution in the lip of the flask and lift 
the stopper, allowing the solution to flow slowly 
into the flask. Replace the stopper, shake vigo- 
rously, add 100 ml of water, and shake again 
fof one mimKte, Titrate promptly with thiosul- 
phate solution. Near the end of the titration, 
add 1 ml of starch indicator solution and titrate 
slowly to disappearance of the blue colour. The 
final drop shall be that which removes the blue 
colour for not less than 30 seconds. Discard the 
test if the back-titration is less than 5 ml or 
greater than 10 ml of thiosulphate solution 
(5eeNotc2). 

NOTES 

1 The yellow colour produced should be equivalent 
to that obtained by adding 0*5 ml bromide solution to 
50 ml glacial acetic acid and 5 ml of 1,1,1-trichloroe- 
thane in a similar flask. 

2 In certain cases, notable high-boiling samples, it 
is impossible to meet the requirements of 5 to 10 ml 
thiosulphate back-titration, in such cases, the results 
are indeterminate. 

7.3 Make duplicate blank determinations on 
each lot of reagents by repeating the entire 
procedure but using 5 ml of 1,1,1-trichloroe- 
thane in place of the sample ( S:ee Note ). 

NOTE — In routine work no correction need be 
applied so long as the blank does not exceed 002 
milli-equivalent of bromine. For work of highest 
accuracy, a correction should be applied if the blank 
exceeds 001 milli-equivalent. The correction shall be 
made by substracting from the term (VM — vm) in the 
mjlli-equivalents of bromine consumed by the volume 
of 1,1,1-trichloroethane actually present in the 5 ml 
aliquot of sample solution used in the analysis. This 
volume may vary from 2*5 to 4*9 ml, depending upon 
the quantity of sample used. 

8 CALCULATION AND REPCMtTING 

8.1 Calculate the bromine number of the sample 
as follows; 

Bromine number = 7-99 {VN — v n )IM 

where 

V = volume in ml of bromide-bromate solu- 

tion added to the sample; 

A"" ^ normality of the bromide-bromate 
solution; 

V = volume in ml of sodium thiosulphate 

solution used for the back titration; 

n — normality of the sodium thiosulphate 
solution; and 
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M = mass in g of sample represented by the 
aliquot used. 

8.2 Report the result to the nearest 0*1 as the 
Bromine Number. 

9 PRECISION 

9.1 Results of duplicate tests shall not diflfer by 
more than the following amounts: 



90 Percent Range of Repeatability Reproduci- 

Distillation Bromine bility 

Point, 'C Number 

Under 205 to 115 0-15 M2/3 0-31 M 2/3 

206 to 327 Oto 15 0-18 M 2/3 0-51 M* 

where Af is the mean of duplicate results. 



♦Provisional result obtained from a limited amount 
of data. 



Standard Mark 

The use of the Standard Mark is governed by the provisions oi[ the Bureau of Indian 
Standards Act, 1986 and the Rules and Regulations made thereunder, ihe Standard Mark on 
products covered by an Indian Standard conveys the assurance that they have been 
produced to comply with the requirements of that standard under a well defined system of 
inspection, tosting and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS for con- 
formity to that standard as a further safeguard, uetails of conditions under which a licence 
for the use oft he Standard Mark may be granted to manufacturers or producers may be 
obtained from the Bureau of Indian Standards. 



Bnreao of bidian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 2986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any 
form without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implepienting the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director ( Publications ), BIS. 

Revision of Indian Standards 

Indian Standards are reviewed periodically and revised, when necessary and amendments, if any, are 
issued from time to time. Users of Indian Standards should ascertain that they are in possession of the 
latest amendments or edition. Comments on this Indian Standard may be sent to BIS giving the 
following reference: 

Doc : No. PCD 1 ( 990 ) 
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